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Thus in consequence of the depolarizing action of the dissolved
gases there will be a continual current tending to keep the E.M.F. of
the polarization equal to that of the battery; the current however
is not accompanied by the liberation of free hydrogen and oxygen
and its production does not violate the principle of the Conservation
of Energy.

187.    Cells in  series-     When a   series   of  voltaic  cells,
Darnell's cells for example, are connected so that the zinc pole of
the first is joined up to the copper pole of the second, the zinc pole
of the second to the copper pole of the third, and so on, the cells
are said to be connected up in series. In this case the total electro-
motive force of the cells so connected up is equal to the sum of the
electromotive forces of the individual cells. We can see this at once
if we remember (see Art. 180) that the electromotive force of any
system is equal to the difference between the chemical energy lost,
when unit of electricity passes through the system, and the mechanical
equivalent of the reversible heat generated at junctions of different
substances: when the cells are connected in series the same chemical
changes and reversible heat effects go on in each cell when unit of
electricity passes through as when the same quantity of electricity
passes through the cell by itself, hence the E.M.F. of the cells in series
is tjie sum of the E.M.F.'S of the individual cells.

The resistance of the cells when in series is the sum of their
resistances when separate. Thus if E is the E.M.F. and r the resistance
of a cell, the E.M.F. and resistance of n such cells arranged in series
are respectively nE and nr.

188.    Cells  in  parallel.    If we have' n similar cells and
connect all the copper terminals together for a new terminal and all
the zincs together for the other terminal the cells are said to be
arranged in parallel.   In this case we form what is equivalent to
a large cell whose E.M.F. is equal to E, that of any one of the cells,
"but whose resistance is only r/n.

189.   Suppose that we have N equal cells and wish to arrange
them so as to get the greatest current through a given external
resistance JR. Let the cells be divided into m sets, each of these setsuce its polariza-
